In alloying, to do so correctly, it is necessary that the silver and the copper should be perfectly pure. The copper I make use of, is the best English bell wire, the toughness of which is proverbial; which property it owes to its purity. The form of it is also very convenient for cutting and weighing. When placing the copper in the crucible, care should be had that it will sink with the gold, which it is apt not to do when cut in lengths greater than the diameter of the bottom of the crucible on the inside. I generally roll it in a coil of a smaller diameter than the crucible. If this precaution be not taken, the copper is apt to remain suspended above the gold, and be oxydized and volatilized by a high heat, for contradictory as the statement may be of the books, it is a fact of which I can give the best proof, viz. That copper does melt at a higher heat than even pure gold. It is also a fact, seemingly contradictory of this, that when united to gold, it reduces the melting point of that metal; but this is not the only instance in which the melting point of an alloy is less than the mean of its constituents.
The silver I alloy with, is what is known among refiners as grain silver, which is generally pure. The pure silver, for convenience in weighing, is granulated by pouring it in a small stream into a vessel of water, hence its name.
When such silver cannot be conveniently had, I
would select such coin as after ignition, shows little or none of the black oxvd of copper on its surface. Such I find easiest among the old Spanish coin, and some of the French. These, when rolled down thin, may be used conveniently.
As The proper fuel for melting gold is coke, which, when good, is solid, heavy, and of a steel gray color. It is particularly adapted where a long-continued heat is required. The proper fuel for silver is charcoal, owing to that metal's great affinity for sulphur, prohibiting the use of coke. The best charcoal made in the west is formed of the elm and sugar tree timber.
When charcoal is used for a long heat, there should be placed on the bars of the furnace a piece of fire brick two inches square, on which the crucible should rest.
If it is a small one, it is safest to set it in the lower half of a large one, both of which should be set on the brick. This allows of the renewal of the fuel without shifting the crucible.
The cover of the crucible should never be iron, as scales of oxyd are apt to drop into the gold ; the bottom of a crucible or another reversed makes a better cover. Into the wet chloride must now be placed zinc, either in the form of granules or strips, (the latter I prefer:) a little sulphuric acid is then to be poured into the vessel and mixed by stirring. The decomposition of the zinc with the liberation of hydrogen gas which results, effects the decomposition of the chloride of silver which it leaves in the metallic state.
The chloride is known to be all decomposed when it is entirely changed to a dirty yellow color, the former being pure white if not subjected to the action of light. Care should be taken that all the zinc is dissolved before melting the silver; for this purpose the sulphuric acid should be used in excess. The silver is next to be thrown upon the filter, and the sulphate of zinc washed from it; it is then ready to be melted with borax or sal ammoniac. Another process, which may be convenient for a small amount, is, to allow the washed chloride to lay on the filter until it dries ; with it mix one-third its weight of pulverized carbonate of soda ; it is then to be placed in a crucible and reduced in the furnace.
If at any time it is desirable to test the quality of a piece of gold plate, the easiest mode of doing so is to take twelve grains of it, to which add thirty-six grains of silver, and melt them on charcoal with the blow-pipe, the resulting button may then either be hammered or rolled out thin and placed in a thin two ounce vial, or small flask if this is convenient.
The acid may tjien be applied as before described. If you have bought as eighteen carat, gold which is really so, you will have as the result of your experiment, nine grains of pure gold, provided you have conducted the operation with proper care. Whatever the amount is which a-half dwt. yields, double that and you have the carat of the gold.
If gold foil has been poorly purified, the presence of the smallest trace of silver may be detected by dissolving a leaf in nitro-muriatic acid : if present, it will be found at the bottom of the vessel in the form of chloride.
Of the remainder of dental metallurgy, I am pleased to say little need be said, the more so as this essay already far exceeds the limits within which I expected to embrace the few thoughts here presented. This last has my own preference ; I use the zinc cast for its hardness, and the lead matrix because it adapts itself to the cast. Whichever mode is adopted, the metal should be stirred and the oxyd removed. This is of particular advantage to the zinc. When first melted from the block, it should be stirred with a stick, the combustion of which is of benefit in purifying it from the oxyd which forms in its interstices, which result from crystallization. If type metal is desired, it may be made after the common mode by adding to your lead one-third its weight of antimony. Leaving these we will pass to the last of the metals we shall now consider.
Throughout the entire circle of our operations, we are constantly reminded of the importance of having instruments constructed of good steel, and properly tempered. And [Dental Review.
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